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Community Resilience & Social Vulnerability

* Social vulnerability is the risk of hazards to the physical and socially built environment, while community resilience is the
capacity of individuals and households to absorb the stresses from a disaster.?

* To eliminate the need to classify characteristics of an area as contributing to either vulnerability or resilience, resilience and
vulnerability are viewed to represent two sides of the same resilience coin.3

 Social vulnerability mapping strengthens community resilience and reduces inequities.!
* By helping communities better anticipate, respond, resist, and recover from disasters.

Social Vulnerability Capacity

Risk Factors |~ Community t"i Protective Factors
Weaknesses | Resilience Strengths
Lack of Resources ~ Capital/Resources
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Community Resilience Estimates

Pandemic Uses

* Information from the CRE could be utilized by decision makers to:
* Inform vaccine distribution.
* Identify where to provide education on public health standards.

* Pinpoint areas that are at greatest risk of inequitable outcomes from health
risks such as pandemics.

Natural Disaster Uses

* Information from the CRE could be used by decision makers to:
* |dentify communities most incapable of rebuilding after a disaster.

* Ensure response to disaster response is equitable.
United States™

Census

eassssssssse Bureau

U.S. Department of Commerce
Economics and Statistics Administration
U.S. CENSUS BUREAU

census.gov




Community Resilience Estimates (CRE)

» KEY BACKGROUND
B Released inJune 2020 in response to COVID-19 pandemic.
B Uses restricted microdata unavailable outside of the Census Bureau.

m Estimates are more timely, accurate, reliable and granular than anything else
available.

Uses 1-year ACS instead of 5-year ACS.
Uses small area modeling to reduce sampling error by 30%-60%.
Complete coverage at the tract level.

U.S. Department of Commerce
Economics and Statistics Administration
U.S. CENSUS BUREAU

census.gov

United States™

Census

eassssssssse Bureau




Metric

* Defined by the number of risk factors that make a community
vulnerable (out of 10 possible risk factors).

* CRE provides the number and percent of population with the
following total number of risk factors for each geography.
J Low: 0 risk factors
J Medium: 1-2 risk factors
J High: 3-10 risk factors
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Small Area Estimation

» A small area is any geographic level or domain not supported by existing survey
samples because of survey design.

B Estimates from these small samples can yield high standard errors.

» SAE techniques “borrow strength” from other areas, such as administrative data
sources, as well as other survey estimates.

» SAE techniques enable the Census Bureau to provide high quality estimates when
direct methods cannot estimate quantities with acceptable accuracy.
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Small Area Estimation

Small area statistical models take the direct (survey) estimate and
borrow strength from related geographies, times, and/or groups
through auxiliary data such as census data and administrative records.

Direct Estimate Indirect Estimate Small Area Estimation

Survey Estimate

Survey | modeled w/ — Modeled

Estimate o . .
administrative data Estimate
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Community Resilience Estimates

Weighted average between survey estimate and indirect estimate:

Risk Factor Group Proportions

Proportion of
population with 0
risk factors, 1-2 risk
factors, and 3-10 risk
factors tabulated
from ACS at
geography of interest

ACS
Estimate

Indirect

Estimate
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Risk factor group
proportions from
poststratification

Joint distribution of
risk factor
prevalence
estimated at higher
levels of geography
(Census division by
increasing levels of
urbanicity) and by
demographic groups
(Age, race, and
Hispanic origin)
applied to tract
population estimates
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Community Resilience Estimates
ACS Direct Estimate: Risk Factor Group Proportions

Procedure

Risk Factors

Tabulate risk factor groups
(proportion, sampling variance) by
tract in 1-year ACS

* O Risk Factors

e 1-2 Risk Factors

e 3 or more Risk Factors

\ 4

Smooth sampling variance using a
generalized variance function (gvf)
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o X N O

Income-to-Poverty Ratio less than 130 percent

Single or Zero Caregiver Household (only one or
no individuals who are 18-64)

Crowding (more than 0.75 persons per room)

Communication Barrier (limited English-speaking
households or no one over the age of 16 with high
school diploma)

Households without Full-time, Year-round
Employment

Disability
No Health Insurance
Age 65+

No Vehicle Access

10. No Broadband Internet Access



Community Resilience Estimates

Indirect Estimate: Risk Factor Group Proportions

Procedure

Cross-classification of Risk Factors:

Apply distribution of complete cross-classification of
risk factors obtained at higher levels of geography and
demographic groups to tract-level population estimates

$

Aggregate tract estimates with risk factor detail to broad risk
factor group proportions

* O Risk Factors

e 1-2 Risk Factors

* 3 or more Risk Factors

$

Calculate model error variance by averaging over squared
differences between county indirect and direct estimates

0 = does not have risk factor

1= has risk factor

Risk Risk Risk Risk
Factor 1 | Factor 2 Factor9 | Factor 10
Income-to-
poverty |Single or No Vehicle No Probability
less than 0 Access | Broadband
130 Caregiver
percent
0 0 0 0 pl
0 0 0 1 p2
0 0 1 0 p3
1 1 1 1 pl1024
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Community Resilience Estimates

SAE modeled estimate: Weighted average between survey estimate and indirect estimate

Procedure

Calculate weights based on the sampling variance of
ACS direct proportions by risk factor group and the
model error variance from the indirect estimate

\ 4

Derive SAE modeled proportions for each risk group from

weighted proportions

Apply SAE modeled proportions to population estimates to get the
modeled counts in each risk factor group

Weight Calculation

Weight =
indirect estimate variance
(direct estimate variance + indirect estimate variance)

SAE Modeled Proportions
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(Weight) x (direct proportion) +
(1-Weight) x (indirect proportion)
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Community Resilience Estimates

SAEs for areas
with large sample
sizes

Indirect estimate has low
relative precision

Less weight

Indirect
Estimate

ACS Survey data has high relative
Estimate precision (due to large sample)

More weight
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Community Resilience Estimates

SAEs for areas
with small sample
sizes

Survey data has low relative
precision (due to small
sample)

Less weight

ACS
Estimate

Indirect estimate has high |nd_|reCt
relative precision Estimate

More weight
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What can these estimates do?

* CRE can answer statistical questions that other indices cannot:

* What portion of the population has a high-level of socioeconomic vulnerability to disasters
(i.e., high-risk population rate) in the United States? What is the rate by region or division?

* How many people live in vulnerable communities? How about resilient ones?

* In comparison to small rural, large rural and urban communities, do isolated communities
have a higher portion of their population that has a high-level of socioeconomic
vulnerability?

* To what extent is the high-risk population rate of communities in persistent poverty greater
than communities not in persistent poverty? How about historically disenfranchised
communities?

* To what extent is the high-risk population rate of toxic communities greater than non-toxic
communities?
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Community Resilience Estimates
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Thematic Risk Factor (Counties)
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Estimated Population (%)
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Community Resilience Estimates for Equity

Thematic Risk Factor (RF) based on the risk factor selected above

Showing Statistics

for: California

Alpine County, California
for 1 County(s):

Use Layer List below to turn on and off supplemental layers

US Counties

Thematic Risk Factor
(Counties) 2019

Estimated Population

(%)

I >c0-78

Iy >30-50
>20-30
>10-20
0-10

Thematic Risk map Pred

12.8%

Est. Pop with 0 Risk Factors

minant Risk map

Showing 1
Alpine County
Alpine County, California
Total Population: 1,129
% of Residents with 3+ RF : 29.41% (+/- 13.59%)
# of Residents with 3+ RF : 332 (+/- 153)

Topic Difference from National
Estimate

Population that is Lower
"Hispanic or
Latino"
(12.5%+/- 5.2)

Population that is
"Not Hispanic or
Latino, White
alone”

(53.0%+/- 5.8)

Population that is
"Not Hispanic or

+

Statistical Diff COVID-19 Impact Report

Redding

Carsén City,

NEVADA

~
~
Sacramento
Santa Rosa

Fairfield

Concord ™" -TSiockton
San Francisco
Livermore
Fremont

Modesto

San Jose

Fresno
Salinas

Visalia

California State Parks, Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land Manag...

Community Resilience Estimates

57.8%

Est. Pop with 1-2 Risk Factors

29.4%

Est. Pop with 3+ Risk Factors

Population

Households Below the Poverty Level

8.9%

31 Total

Households w/Pop 65+ Living Alone

17.7%

62 Total

Female Householder no spouse*

2.6%

9 Total

Male Householder no spouse*

0.3%

1 Total

*Householder, no spouse present, with own children of
the householder under 18 years

Key Facts ' % Et Health Insuran

Households Without Vehicle

6.3%

22 Total

Households with Disability

27.7%

97 Total

Households with Broadband Internet

82.6%

289 Total




Thank you!

Bethany S. DeSalvo, PhD
Bethany.desalvo@census.gov
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Clustering at extremes

2015-2019 ACS Poverty Rate Estimates 2019 CRE High-Risk Population Rate

and Margins of Error Estimates and Margins of Error
100 ¢ ® 30 ®
| ‘
80§ :
S l . - o S 20
4d 60 c e &
g ? £
@ 40 ' =
= < 10
20 ‘
0
]
@ =N = - - 18 Percent High-Risk
Poverty Rate

‘ e ns u S Economics and Statistics Administration

eassssssssse Bureau

U.S. CENSUS BUREAU

United States™ U.S. Department of Commerce
census.gov Source: 2019 CRE and 2015-2019 5-Year American Community Survey 19



CRE Reduces ACS Error

Description of Percent Reduction in the Relative Error of High-Risk Population for Populated

Census Tracts
CV Reduction
20K 44,980
CV Reduction
40K Meaan:
26%
2 30k 5td. Dov.:
& 6%
|_
s
= 20K
14,330
10,780
10K
0K 29 - 1,270 177 62 40
10% orLess  11%t020% 21%t030% 31%tod40% 41%to50% 51%to60% 61%to70%  Over70%
TTEST Procedure — Variable: Percent Reduction in Relative Error
One-Sample T-Test of the
Reduction in Relative Error for pms 90% Confidence Level
HI%‘h-RISk Population Estimates INTSTIN 25.95%  25.91% 25.99%
through Small Area Modeling 6.20% 6.17% 6.23%
. I - T Value Pr> |t]
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